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ganic chemistry and polymer materials to develop systems that rely on
selective reactions (recognition chemistry) for ocean measurements.
Biosensors are becoming available for a variety of analytes and could
contribute to ocean measurement techniques. Other research areas that
will undoubtedly improve measurement capabilities include electrode
and sensor design and mathematical techniques for experimental opti-
mization. New measurement techniques are now available because of ad-
vances in microcomputer control and analysis. Development of microcom-
puter-based in situ instruments is another area of great potential for
control of sampling, analysis, and communication by remote instru-
ments. The report describes the attributes of an ideal in situ sensor. Re-
search will be required to improve these characteristics for sensors that will
be deployed on long-term remote moorings or autonomous vehicles. The
constraints listed are less applicable for profilers, for which speed of the
measurement, selectivity, and reversibility are more important. New tech-
niques must be compared extensively with existing methods, so that the
continuity of time-series observations and their quality will be assured.
Development and long-term maintenance of relevant standards and calibrants
are needed to assure data continuity and are an integral part of the long-
range global observations that represent the backbone of global change studies.

The Federal Government's Role

The federal government must take the lead in supporting the research
and development effort for ocean instrumentation because the government,
through its agencies, is the beneficiary and ultimate consumer of most ocean
measurements. Regardless of the approaches taken, it is clear that a consid-
erable investment of time and resources will be required to develop the
arsenal of chemically selective and stable host compounds that will be re-
quired to measure all the key oceanic species via in situ chemical sensor
technology.

Relevant standards and calibrants are vital to the ability of chemical
oceanographers to make analytical measurements of quality high enough to
be useful for studies of global change. The committee recommends that
agencies supporting new ocean measurement technology, such as the
Department of Energy, the National Science Foundation, the National
Oceanic and Atmospheric Administration, the National Institute of Standards
and Technology, and the Office of Naval Research, devote a portion of
their budgets to support development and maintenance of standards
and calibrants.

Finally, the federal government could ensure that resources are avail-
able for instrument development. A major premise of this report is that
improved ocean instrumentation will be necessary to acquire the data neces-